Colon cancer cells cultured under hyperosmotic conditions as in vitro model to investigate dehydration effects on cancer drug susceptibility.
In most clinical studies older people are underrepresented compared to the demographic reality. However, risk for some severe diseases like cancer typically increase with age. Most insight into cancer treatment comes from mixed-age patient cohorts, leading to a lack of detailed understanding of cancer drug effects in the elderly population. There is growing evidence that cancer drug effects can be influenced by dehydration conditions often found in older people. Colon cancer remains the second leading cause of death by cancer in Europe. Inter- and intra-heterogeneity of tumors contribute to why some individuals do not respond to specific cancer therapies or may often suffer a relapse. Our study applies an in vitro drug test system for simulating treatment with cytostatics of colorectal cancer in elderly patients with dehydration condition. Two well-known colon cancer cell lines, Caco-2 and RKO, harboring defined cancer-related mutations, were step-wisely adapted from routine culture medium to a severe hyperosmotic condition (397 mOmol/kg) by adding sodium chloride to the medium. We investigated the effects of these cell culture conditions, which should mimic cellular dehydration in elderly people, on the growth characteristics of the cells. Therefore, cell proliferation was investigated by measuring population doubling times. Furthermore, we investigated how the metabolic activity of the cells was influenced by treatment with different concentrations of cyclophosphamide (CPA) under normal and hyperosmotic conditions. We found that Caco-2 and RKO cell lines have an identical cell doubling time of 23 hours in normosmotic medium. However, hyperosmotic medium lifted the doubling time of Caco-2 cells to 31 hours while that of RKO cells did not change. Despite reduced cell proliferation rates, hyperosmotic medium sensitized Caco-2 cells to treatment with 10 mM CPA for 48 hours as measured by metabolic activity assays on ATP levels. The two investigated colon cancer cells lines reacted differently to hyperosmotic conditions. Only the growth of Caco-2 cells was reduced by increased osmolality. Despite this reduced growth their sensitivity to an alkylating cytostatic agent was even slightly increased. We are now in line to examine these effects in more detail and with more tumor cell lines.